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Abstract. Asthma is one of the most frequent chronic diseases of childhood. Its etiology is not fully understood and risk 
factors for its development are numerous. The aim of this study was to determine the incidence of prenatal and postnatal risk 
factors in children suffering from asthma. The study was conducted on a sample of 100 patients with a diagnosis of asthma 
according to Global Initiative for Asthma guidelines. The data was collected using a questionnaire. We have considered 
prenatal (smoking during pregnancy, hormone and antibiotic therapy, the use of acetaminophen and dietary supplements, 
maternal blood sugar level, the term of delivery and the method of childbirth) and postnatal risk factors (oxygen and 
antibiotic therapy during the first year of life, immunization status during the first 6 months of life and presence of the older 
sibling in the family). In our study group, the most common prenatal risk factors related to asthma were: smoking during 
pregnancy, hormone therapy, the use of the dietary supplements and delivery via Caesarean section, while the most 
frequently found postnatal risk factors were: antibiotic therapy during the first year of life and the presence of older child in 
the family. 
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Introduction

 
Asthma is one of the most frequent chronic diseases of 
childhood. According to GINA (Global Initiative for 
Asthma) guidelines, it affects around 300 million indi-
viduals [1]. The  prevalence of asthma in children  aged  
1314 years is 1.515.6%, thus making it a global health 
problem [1]. It is believed that chronic inflammation and 
structural changes in respiratory tract lead to reversible 
airflow obstruction and bronchial hyper-reactivity [2]. Its 
etiology is not fully understood. It is believed that both 
genetics and environmental factors play a role in its etiol-
ogy [3]. According to literature data, the most important 
prenatal risk factors for childhood asthma are: smoking 
during pregnancy, maternal diet, low birth weight, use of 
antibiotics during pregnancy and delivery via cesarean 
section, while the most important postnatal risk factors 
are allergic sensitization, environmental tobacco smoke 
exposure, exposure to animals, breastfeeding, decreased 
lung function during infancy, family size and structure, 
socio-economic status, antibiotics use and gender [3,4]. 
Studies performed among twins showed that genetic 
factors have a significant role in the development of 
asthma [5].  
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Objective 
The aim of this investigation was to determine the fre-
quency of prenatal and postnatal risk factors in children 
with asthma. 
Material and Methods 
The study  was conducted at the Pulmology and Aller-
gology Department of Nis Clinical Center Pediatric 
Clinic, from November 2016 to March 2017, on a sam-
ple of 100 patients with a diagnosis of asthma according 
to GINA (Global Initiative for Asthma) guidelines. In 
our study group, male to female ratio was 61:39 (n = 61; 
n = 39). The youngest patient included in the study was 
19 months old and the eldest 17 years and 6 months. In 
41 children (41%), the first symptoms of asthma oc-
curred before 3 years of age. The data was collected 
from children’s parents by using a questionnaire. Pre-
natal risk factors included: smoking during pregnancy 
with the number of cigarettes smoked per day, hormone 
and antibiotic therapy as well as the use of acetamino-
phen and dietary supplements, high maternal blood 
sugar level. The data regarding the delivery term and 
method have been also included in the questionnaire. 
Postnatal risk factors were: oxygen and antibiotic ther-
apy during the first year of life, incomplete immuniza-
tion in the first 6 months of life and the presence of the 
older sibling in the family. 
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Results 
An analysis of prenatal risk factors showed that mothers 
were active smokers during pregnancy in 18% of all 
cases (number of cigarettes ≤ 5 per day in 12% and 6%> 
5 cigarettes). Hormone therapy was used in 26% of the 
pregnancies (n = 26), especially during the second and 
third trimester. Progesterone medications were most 
commonly used (n = 10; 38%). Eleven mothers (11%) 
received antibiotics during pregnancy. β-lactam antibi-
otics were most commonly used (n = 6; 55%), followed 
by cephalosporins (n = 2; 18%) and macrolides (n = 1; 
8%). Antibiotics were used during  different periods of 
pregnancy. Acetaminophen was used during 3% of 
pregnancies, especially during the last trimester. Dietary 
supplements were used in 57% of cases. Vitamin com-
plex (n = 24; 42.1%) and folic acid (n = 14; 24.5%) were 
most frequent. In 7% of cases (n = 7) glucose intolerance 
or gestational diabetes was found. 95% (n = 95) had full 
term delivery. Caesarean section was found in 23% of all 
cases (n = 23). An analysis of postnatal risk factors 
showed that 26% of children (n = 26) had oxygen and 61 
children (61%) antibiotic therapy during the first year of 
life. Immunization was completed according to 
immunization schedule in 87% of cases (n = 87). Forty 
five percent of children (n = 45) had older sibling.  
The results are shown in Tables 1, 2 and 3. 
Table 1 Prenatal risk factors in asthmatic children 
 Present  
 
(%) 
Not 
present 
(%) 
Mother as active smoker  18 82 
Glucose intolerance or gestational diabetes   7 93 
Antibiotic therapy 11 89 
Hormone therapy  26 74 
Acetaminophen    3 97 
Dietary supplements 57 43 
Full-term delivery 95   5 
Caesarean section 23 77 
The number of cigarettes per day ≤ 5 > 5 
 12   6 
Table 3 Postnatal risk factors in asthmatic children 
 Present 
(%) 
Not 
present 
(%) 
Antibiotic therapy 61 39 
Oxygen therapy  26 74 
Immunization completed 87 13 
The presence of older sibling in family 45 55 
Discussion 
In the study group, 18% of the mothers were active 
smokers during the pregnancy. In the literature, the in-
cidence of mothers who smoked during pregnancy is up 
to 40% [6]. Six mothers (30%) smoked more than 5 
cigarettes a day. Studies have shown that nicotine 
passes through the placenta and affects the development 
of fetal lungs [7,8], thus increasing the risk of asthma 
onset in childhood [4,9]. Smoking during pregnancy 
was associated with an increased risk for wheezing be-
fore the second year by 40% and between 5 and 18 
years of age by 52%, while the children of mothers who 
smoked more than 10 cigarettes during pregnancy had a 
35% increased risk of asthma before age of seven 
[10,11]. Eleven mothers received antibiotic therapy 
during pregnancy.  
According to the data from literature, 35% of moth-
ers whose children had asthma used antibiotic therapy 
during pregnancy [12]. The connection between antibi-
otics use during pregnancy and the increased risk of 
asthma onset is controversial. Some studies have shown 
increased risk of asthma, while in other, authors have 
come to the conclusion that the use of antibiotics is in 
fact an indicator of the mother's tendency towards in-
flammatory reactions and infections and not a risk factor 
by itself [1317]. According to the "hygiene hypothe-
sis" reduced exposure to microorganisms can lead to a 
change in immune system and predispose the individual 
to atopic reactions [18]. The use of antibiotics in preg-
nancy may cause a change in the mother's microbiota 
and predisposes the child to atopic reactions, particu-
larly by stimulating the Th2 cell response [19,20]. In 
pregnant mothers β-lactam antibiotics were most com-
monly used (n = 6; 55%), which is in accordance to 
literature data. The use of penicillin, especially during 
the first trimester of pregnancy, significantly increases 
the risk of asthma in childhood [21]. In our study, anti-
biotics have been administered during all trimesters of 
pregnancy. The use of antibiotics during the second and 
third trimesters proved to be a risk factor for the onset 
of asthma in childhood  [22]. 
In our study group, Acetaminophen was used in only 
3% of all cases. Numerous studies have linked the pre-
natal use of Acetaminophen with an increased risk of 
childhood asthma, but it was not possible to exclude that 
these were just confounding factors [23,24]. 
The use of dietary supplements, especially folic acid, 
which reduces the risk of neural tube defects, has been 
reported in more than half of all cases. The data show-
ing that the use of folate increases the possibility of 
Table 2 Representation of prenatal risk factors during gestation period in asthmatic children (%) 
 First  
trimester 
Second  
trimester 
Third 
trimester 
First and second 
trimester 
Second and third 
trimester 
All 3 trimesters 
Antibiotic therapy 3 4 3    
Hormone therapy  3  2 2 11 8 
Acetaminophen   3    
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developing asthma in childhood are controversial - 
studies are few and some of them show that there is no 
link between prenatal use of folate and asthma while 
others show that folate increases the risk of asthma 
[25,26]. 
In 7% of cases (n = 7) the glucose intolerance or ges-
tational diabetes were present. The incidence of these 
maternal risk factors in the literature is 2% and children 
whose mothers were suffering from diabetes and asthma 
both had a 11.3 times greater risk for developing asthma 
[6, 27]. 
The full-term delivery was present in 95% (n = 95) 
and Caesarean section in 23% of all cases (n = 23). Ac-
cording to data from literature, Caesarean section is 
considered a risk factor for the onset of asthma in child-
hood [3,4]. 
An analysis of postnatal risk factors found that 26% 
of children (n = 26) had oxygen and 61 children (61%) 
antibiotic therapy during first year of life. It is believed 
that the use of mechanical ventilation and oxygen 
causes barotrauma and exposes the lungs to oxygen free 
radicals and contributes to the development of bron-
chopulmonary dysplasia in premature babies thus in-
creasing the incidence of asthma and bronchial hyperre-
activity [28]. Broad spectrum antibiotics, especially 
when administered to children with no genetic predispo-
sition for asthma, increase the risk of developing child-
hood asthma [2931]. Immunization was completed 
according to immunization schedule in 87% of cases (n 
= 87). The KOALA study (Child, parents and health: 
lifestyle and genetic constitution study) showed that 
there was no statistically significant difference in the 
incidence of asthma between immunized and non-im-
munized children [31].  Forty five percent of children (n 
= 45) had older sibling, which is in accordance with the 
literature data [4]. 
The limitation of our study is a relatively small and 
heterogeneous sample in terms of age (the age ranging 
from 19 months to 17 years and 6 months) as well as the 
fact that the data were obtained from the parents and not 
from the medical records and as such are susceptible to 
memory bias. More detailed research is necessary due to 
possibility of one risk factor influencing another and the 
possible presence of confounding factors. 
Conclusion 
In our study group, the most common prenatal risk fac-
tors related to asthma were: smoking during pregnancy, 
hormone therapy, the use of the dietary supplements and 
delivery via Caesarean section, while the most fre-
quently found postnatal risk factors were: antibiotic 
therapy during the first year of life and the presence of 
older child in the family. 
Risk factors during pregnancy can affect the occur-
rence of asthma in children by epigenetic modifications 
of the genome, whereas postnatal risk factors affect 
early onset and more severe forms of asthma. Taking 
into account that the incidence of asthma is rising and 
that it is an etiologically heterogeneous, chronic disease 
affecting the health and quality of life, it is important to 
identify and minimize risk factors as much as possible. 
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